Some self-reactive T cells avoid thymic tolerance and become mature peripheral cells. Nevertheless, these cells do not usually attack their hosts because T cells can be inactivated or killed, even after they are mature, by various means. The details of these processes are not fully understood; however, a number of experiments have suggested that peripheral tolerance may be induced in mature mouse T cells by exposure to antigen on resting B cells, cells that can express antigen bound to major histocompatibility complex proteins but that lack critical costimulatory molecules such as B7-1 and B7-2. Conversely, previous experiments have indicated that mature T cells can be stimulated by exposure to antigen on cells such as dendritic cells, cells that are thought to express the essential costimulatory molecules. We tested this idea in vivo by using mice that lack B cells. Unexpectedly, T-cell tolerance and antigen-induced T-cell death occurred normally in mice free of B cells. On the other hand, antigen-specific T-cell expansion in the spleens of such mice was impaired. Finally, we have recently shown that T-cell death in mice can be prevented by exposure to antigen and an inflammatory agent such as bacterial lipopolysaccharide. This was also true in mice that lacked B cells. Overall, these data show that mature T cells can be tolerized and rescued from tolerance in the absence of B cells.
thymus if their ac3 receptors (TCRs) react with self-antigenic peptides complexed with major histocompatibility complex class II molecules (1) (2) (3) . Yet it is clear that many self-reactive T cells are present in the periphery of mouse, rats, and humans (4) (5) (6) . Thus, removal of these autoreactive T cells is essential in order to preserve a nonautoimmune state. Failure to tolerize these self-reactive T cells can lead to progression of an autoimmune disease. Hence, peripheral tolerance mechanisms play a vital role in maintaining the balance that allows CD4+ T cells to be activated and attack foreign invaders but not their own hosts. Exactly how the immune system performs this task is not fully understood.
A paradigm has emerged in recent years suggesting that T-cell stimulation in the absence of costimulation results in abortive activation (reviewed in ref. 7) . For example, it is thought that T cells can be fully activated if, after their TCRs are engaged, a protein on their surface called CD28 is bound by its ligand, B7-1 or B7-2 (8) (9) (10) (11) (12) (13) (14) . In the absence of CD28 costimulation, T cells have been shown, in some cases, to become anergic (15, 16) . These anergic T cells by definition are unable to divide because of their lack of interleukin 2 production. In addition, several in vitro and in vivo studies have shown that antigen presented by dendritic cells, which constitutively express the costimulatory molecules B7-1 and B7-2, stimulates resting T cells very effectively (17) (18) (19) . On the other hand, antigen presented by resting B cells does not stimulate
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naive T cells and, indeed, can lead to T-cell tolerance (20, 21) . Taken Stimulation Assays. To purify T cells, draining lymph nodes were teased through nylon mesh (Falcon) and single cell suspensions were placed over nylon wool columns as described (23 (Fig. lb) . These results are similar to those generated earlier in ,u-chain suppressed mice (29) (30) (31) (32) (33) (34) .
T-Cell Tolerance in k,uMT-/-Mice. Next we asked whether peripheral tolerance mechanisms were defective. In our first attempt to address this issue, k,uMT-/-and k,uMT+/-mice Superantigen-Mediated T-Cell Priming and Deletion. Because we could not examine the T cells responding to peptide antigen in these mice directly, we could not tell whether tolerance induction in the k,uMT-/-mice was due to T-cell death or inactivation. Likewise, we could not distinguish reduced clonal expansion from normal clonal expansion followed by partial tolerance induction in the experiments on T-cell priming. To distinguish these possibilities and others, the k,uMT-/-mice were tested for their ability to respond to SEA, a superantigen that stimulates a readily identifiable subpopulation of T cells, those bearing Vp3 (35, 36) .
SEA was injected into k,uMT-/-and wild-type B1O.BR mice. Vp33 T-cell deletion was observed in the spleens and lymph nodes of both types of mice 14 days after injection (Fig.  2 a and b) . To determine whether T-cell proliferation could be observed in mice lacking B cells and also whether the kinetics of T-cell death were normal in such mice, we followed the activation state and percentages of T cells bearing Vp3 in the spleens and lymph nodes of the animals at various times after injection of SEA. T cells were well activated in the k,uMT-/-animals 2 days after SEA treatment; 38% ± 3% of the Vp3+ cells in the lymph nodes of wild-type mice and 55% ± 11% of the Vp3+ cells in the lymph nodes of k,uMT-/-animals bore the activation marker CD69. In wild-type mice, Vp3+ cells expanded more efficiently in spleen than they did in lymph ... The percent of CD4+ T cells bearing V,3 In the past, LPS has been shown to prevent T-cell tolerance in vivo (37) . We have recently shown that this is not due to induction of B7-like molecules and is probably due to proinflammatory mediators, such as TNF-a, which can interfere with the induction of T-cell death in animals (22) . The experiments in Fig. ld and in Fig. 3 
